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Abstract

Author Manuscript

The majority of analytic approaches aimed at understanding the influence of environmental
context on children’s socioemotional adjustment assume comparable effects of contextual risk and
protective factors for all children. Using self-reported data from 289 maternal caregiver-child
dyads, we examined the degree to which there are differential effects of severity of intimate
partner violence (IPV) exposure, yearly household income, and number of children in the family
on posttraumatic stress symptoms (PTS) and psychopathology symptoms (i.e., internalizing and
externalizing problems) among school-age children between the ages of 7 to 12 years. A
regression mixture model identified three latent classes that were primarily distinguished by
differential effects of IPV exposure severity on PTS and psychopathology symptoms: (1)
asymptomatic with low sensitivity to environmental factors (66% of children), (2) maladjusted
with moderate sensitivity (24%), and (3) highly maladjusted with high sensitivity (10%). Children
with mothers who had higher levels of education were more likely to be in the maladjusted with
moderate sensitivity group than the asymptomatic with low sensitivity group. Latino children were
less likely to be in both maladjusted groups compared to the asymptomatic group. Overall, the
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findings suggest differential effects of family environmental factors on PTS and psychopathology
symptoms among children exposed to IPV. Implications for research and practice are discussed.

Keywords
Intimate partner violence; Children; Resilience; Adjustment

Introduction
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In the past several decades, increasing attention has been drawn to childhood exposure to
intimate partner violence (IPV) and its disruptive impacts on lifelong health, learning, and
behavior (Howell, Barnes, Miller, & Graham-Bermann, 2015). Experiencing the harms
associated with IPV through direct or indirect observation is increasingly being identified as
a form of child maltreatment in U.S (Gilbert et al., 2009; MacMillen, Wathen, & Varcoe,
2013). Data from nationally representative samples suggest that 11% of U.S. children have
been exposed to IPV in the past year and 26% of children have been exposed to IPV in their
lifetime (Hamby, Finkelhor, Turner, & Ormrod, 2011). A large body of research links
childhood IPV exposure to impairment in physical and mental health and behavioral
problems across the lifespan (e.g., Chan & Yeung, 2009; Foster & Brooks-Gunn, 2009;
Gewirtz & Edleson, 2007; Holt, Buckley, & Whelan, 2008; Kuelbs, 2009; Wolfe, Crooks,
Lee, McIntyre-Smith, & Jaffe, 2003). Among a variety of deleterious consequences
associated with IPV exposure, posttraumatic stress (PTS) and internalizing and externalizing
problems are among the most well documented in school-age children (Howell et al., 2015).
For example, in a meta-analysis of 60 studies that examined the effects of IPV exposure on
PTS and psychopathology, Evans, Davies, and DiLillo (2008) reported a large effect size for
PTS (d=1.54), and moderate effect sizes for internalizing problems (d= .51) and
externalizing problems (d=.49).

Author Manuscript

Prior research has also demonstrated several interconnected and often nested individual and
family environmental factors that directly and indirectly affect PTS and psychopathology
symptoms among children exposed to IPV. They include gender, ethnicity, the severity of
children’s exposure to IPV (Graham-Bermann, Gruber, Girz, & Howell, 2009; Grych,
Jouriles, Swank, McDonald, & Norwood 2000; Howell, Graham-Bermann, Czyz, & Lilly,
2010; Kilpatrick & Williams, 1998; Spilsbury et al., 2008; Wolfe, et al., 2003), maternal
warmth and mental health (Graham-Bermann & Levendosky, 1998), family income
(Graham-Bermann, DeVoe, Mattis, Lynch, & Thomas, 2006; Shaw, Keenan, Vondra,
Delliquandri, & Giovannelli, 1997), and number of children in the household (Hoffman,
Demo, & Edwards, 1994; Keenan, Gunthorpe, & Grace, 2007; Trentacosta et al., 2008). Yet,
findings regarding individual and family environmental influences vary among different
subgroups of children. For example, Graham-Bermann et al. (2006) reported that mothers’
mental health and low self-esteem best predicted PTS symptoms among European American
children exposed to IPV whereas, for ethnic minority children, low family income and the
severity of children’s exposure to IPV were the strongest predictors of PTS symptoms.
Additionally, maternal social support was a protective factor for PTS symptoms only for
minority children. Furthermore, Skopp, McDonald, Jouriles, and Rosenfield, (2007) found
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that while maternal warmth had no moderating effect on the relationship between IPV and
externalizing problems for boys, it demonstrated buffering effects for girls’ externalizing
problems in that exposure to IPV was positively associated with girls’ externalizing
problems only in the presence of low levels of maternal warmth. Although more evidence is
needed, these findings highlight the importance of attending to heterogeneity in children’s
responses to IPV exposure and differential effects of IPV exposure on PTS and
psychopathology symptoms of victimized children.

Author Manuscript
Author Manuscript

Within the field of child development, there is increasing recognition of holistic and
ecological models of individual development, which focus on the heterogeneity of child
development (Bergman & Trost, 2006; Bronfenbrenner, 1979, 2005; Van Horn et al., 2009).
These frameworks aim to delineate how various subgroups of children differ across multiple
developmental characteristics, and assume that the influence of the contextual environment
on children differs across children due to varying individual and family characteristics (von
Eye & Bogat, 2006; Van Horn et al., 2009). Person-centered methodologies (e.g., cluster
analysis, regression mixture models) are consistent with ecological models of child
development in that such approaches advocate for attending to socio-contextual risk and
protective factors to explain multivarious interactions occurring in the family and broader
social environment (Van Horn et al., 2009). Person-oriented frameworks are particularly
relevant to the study of children’s exposure to IPV because there is great heterogeneity
among this population in terms of their IPV exposure severity and the effects of IPV
exposure on developmental outcomes (Edleson, 2004). For example, while Kitzmann,
Gaylord, Holt, and Kenny’s (2003) meta-analysis reported that 37% of children who witness
or personally experience IPV have developmental outcomes that are better than or as good as
children who do not experience violence in the home, Sternberg, Baradaran, Abbott, Lamb,
and Guterman’s (2006) mega-analysis showed that children who directly witness IPV are 1.9
times more likely to exhibit internalizing problems and 1.5 times more likely to demonstrate
externalizing problems than non-IPV exposed peers. Finally, person-centered frameworks
are also important in IPV research because subgroups of children exposed to IPV may
demonstrate unique profiles of risk and protective factors that are associated with patterns of
PTS and psychopathology symptoms.

Author Manuscript

Using a cluster analysis (a form of person-centered analysis) of multiple indicators of
children’s functioning, a few studies have examined profiles of psychological and behavioral
adjustment among children exposed to IPV (Hughes & Luke, 1998; Graham-Bermann et al.,
2009; Grych et al., 2000; Lang & Stover, 2008; Spilsbury et al., 2008). This sparse but
important body of work suggests that between 20% (Graham-Bermann et al., 2009) and 75%
(Lang & Stover, 2008) of community-based samples of children exposed to IPV are
characterized by resilient and/or asymptomatic patterns of adjustment. In addition, each
study reported two to four subgroups of children characterized by patterns of moderate to
severe psychopathology symptoms, and by different risk and protective factors (e.g., gender,
maternal education, and severity of violence exposure) that uniquely distinguished between
patterns of adjustment (Lang & Stover, 2008; Spilsbury et al., 2008; Graham-Bermann et al.,
2009). Among the maladjusted profiles identified across these studies, there has been
empirical evidence for groups of children characterized by internalizing problems only
(Grych et al., 2000; Spilsbury et al., 2008), externalizing problems only (Grych et al., 2000),
Child Abuse Negl. Author manuscript; available in PMC 2017 August 01.
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and co-morbid internalizing and externalizing problems (Graham-Bermann et al., 2009;
Grych et al., 2000).

Author Manuscript

The statistical technique of cluster analysis, however, is characterized by notable limitations
(Bergman & Magnusson, 1997; Distefano & Kamphaus; 2006) such as the lack of statistical
indices to guide the researcher’s choice of a final solution and unstable classification of
clusters when missing variables exist. To address these limitations, a recent study employed
latent profile analysis, a more flexible model-based clustering approach that derives clusters,
or latent profiles, using a probabilistic model based on relationships between observed class
indicator variables. Specifically, McDonald, Graham-Bermann, Maternick, Ascione, and
Williams (in press) identified three distinct latent profiles of psychosocial adjustment among
school age children recruited from community-based IPV services. The majority of children
demonstrated “resilient” profiles of functioning (66% of children) with normative levels of
psychosocial symptomology; 28% percent of children demonstrated borderline clinical
levels of externalizing and internalizing symptomology only; and a small portion of the
sample (6% of children) were characterized by clinically significant levels of internalizing,
externalizing, attention, and social problems, as well as high levels of callous/unemotional
traits (McDonald et al., in press). Therefore, both cluster analysis and latent profile analysis
suggest heterogeneity of psychosocial adjustment among children exposed to IPV.

Author Manuscript
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There is longstanding recognition that the influence of victimization-specific and family
contextual factors such as the severity of children’s exposure to IPV, family household
income, and family size might be differentially related to PTS and psychopathology
symptoms among children exposed to IPV (Gewirtz & Edleson, 2007). To the best of our
knowledge, however, no prior research has attempted to identify if there are subgroups of
children who demonstrate differential profiles of risk and protective factors related to PTS
and psychopathology symptoms in the context of IPV. Characterizing how individual and
family risk and protective factors might differently influence psychosocial adjustment of
children exposed to IPV would help build evidence base for future practice and research on
children exposed to IPV. Regression mixture models (also known as latent class regression)
might be potential methodological solutions to identify subgroups of children who are
primarily distinguished by differential effects of IPV exposure on PTS and psychopathology
symptoms (Van Horn et al., 2009). Unlike traditional variable-centered regression methods,
regression mixture models relax the assumption of population homogeneity to allow for the
examination of parameter differences among unobserved subpopulations (Ding, 2006; Van
Horn et al., 2009). Therefore, it allows for the examination of different effects of an
independent variable on an outcome variable (i.e., moderation) without needing to include
an interaction term in the analysis as is often done in variable-centered regression methods
(Muthén & Asparouhov, 2009; Van Horn et al., 2009). Accordingly, regression mixture
models offer a comprehensive assessment of differential effects by attending to complex
patterns of relationships between multiple predictor and outcome variables that differ in their
relationships across subgroups (Van Horn et al., 2009). In contrast to approaches such as
latent class and profile analysis, which classify individuals based on relationships between
observed class indicators, regression mixture models classify participants into the same
latent group based on relationships between predictor and outcome variables. Thus, this
approach is particularly well suited to examining associations between developmental
Child Abuse Negl. Author manuscript; available in PMC 2017 August 01.
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contexts (e.g., severity of IPV exposure) and children’s adjustment when there is evidence to
suggest that contextual effects are not consistent across individuals (Van Horn et al., 2009;
Wedel & DeSarbo, 1995).
Current Study

Author Manuscript

Exposure to IPV, a form of child maltreatment, has long been linked to psychological
maladjustment in childhood. To date, the majority of studies examining how risk and
protective factors influence children’s adjustment to IPV have assumed that individual and
family contextual effects are consistent across individuals, which may contribute to
inconsistencies in the direction and strength of relationships between risk/protective factors
and children’s adjustment to IPV across studies. The current study addresses this notable
gap in the literature, using regression mixture models to examine the degree to which there
are differential effects of IPV characteristics (i.e., severity of IPV exposure) and family
contextual factors (i.e., family income, number of children in the family) on PTS symptoms
and externalizing and internalizing problems among school-aged children exposed to IPV. In
addition, the moderating effects of child gender, ethnicity, and maternal education on group
differences were explored to assess the influence of individual and maternal characteristics
on differential responses to IPV exposure.

Author Manuscript

Given that no prior studies have used a person-centered framework to examine differential
effects of family contextual factors as they pertain to children exposed to family violence, no
a priori predictions were made regarding the number and type of classes. Instead, the present
study was guided by two primary research questions: (1) Are severity of IPV exposure,
yearly household income, and number of children in the family differentially related to PTS
and psychopathology symptoms for different subgroups of children? If so, what is the
optimal number of subgroups of children (i.e., latent classes) that explain differential
associations between the IPV and family factors and children’s PTS and psychopathology
symptoms? (2) Do child gender, ethnicity, and maternal education moderate the subgroup
differences in children’s adjustments in response to IPV exposure?

Method
Participant Recruitment and Sample Description

Author Manuscript

Data were collected as part of a larger mixed-methods study on children’s exposure to IPV
and concomitant animal cruelty. The original study acquired human subjects approval from
the Institutional Review Board at a Western U.S. university. In accordance with IRB
approved protocol, women with children were recruited from 22 community-based domestic
violence agencies in Colorado, which provide comprehensive services (e.g., legal, health,
mental health, vocational services) as well as crisis-oriented services (e.g., hot lines,
temporary shelter). Community-based domestic violence agencies Eligibility criteria for
women included: (a) being over the age of 21; (b) experiencing IPV within the past year; (c)
having at least one child between the ages of 7–12 in the home; and (d) having had at least
one pet in the home within the past year. In the event that a woman had more than one
eligible child, she was able to select which child would participate in the study. Designated
staff members (including Spanish-English bilingual staff) from each domestic violence
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agency were trained to recruit participants, obtain consent and assent, and administer
standardized surveys to eligible maternal caregiver-child dyads. Maternal caregivers and
children met separately with the staff member. Approximately 33% of maternal caregiver
interviews were conducted in Spanish; similarly, 30% of child interviews were conducted in
Spanish. Validated Spanish-language versions of the measures were used when possible. For
all other measures, English language versions were translated to Spanish by a professional
translator using the translation–back—translation procedure.

Author Manuscript

A total of 291 maternal caregiver-child dyads participated in the study; however, data from
two dyads were excluded in the current analyses because these participants were missing
data on multiple key variables. Data reflect 289 maternal caregiver-child dyads. Nearly half
of the children (47%) were female and children’s mean age was 9.07 years (SD=1.64). The
representation of racial and ethnic identities was: 55.2% Latino or Hispanic, 22.1% White,
17.9% more than 1 race, 3.4% African American or Black, 1.0% American Indian, and 0.3%
Asian. Maternal caregivers ranged in age from 21 to 65 years with a mean of 36.35
(SD=7.45). The predominant racial/ethnic identification of the women was Hispanic/Latina
(60.7%), followed by White (26.9%), African American or Black (3.4)%, American Indian
or Alaska Native (1.7%), Pacific Islander (0.3%), and Asian (0.3%); maternal caregivers
who identified as more than one race comprised approximately 6.6% of the sample. Thirtysix percent of maternal caregivers did not have a high school diploma, 39% had a high
school diploma, and the remaining 25% had some college or more. The average number of
years experiencing IPV for women in the sample was 9.08 (SD=6.75). The distribution of
yearly household income was: <$9K (21.2%), $10K–$29K(42.7%), $30K–$49K (26.5%),
and >$50K (9.1%). The number of additional children in the household ranged from 0 to 8
(M= 2.66, SD= 1.28).

Author Manuscript

Measures

Author Manuscript

Children’s PTS and psychopathology symptoms—Maternal caregivers completed
the Child Behavior Checklist (CBCL 6/18; Achenbach & Rescorla, 2001). The CBCL is a
standardized and widely used measure of caregivers’ reports of children’s competencies and
behavior problems with excellent psychometric properties. The measure permits calculation
of raw and T scores that represent multiple domains of socioemotional functioning. The
present study used T scores of PTS Symptoms (α =.84), Internalizing Behaviors (α =.90),
and Externalizing Behaviors (α =.92). For the PTS scale, scores between 65 and 69 reflect
levels of problems that demonstrate borderline clinical significance; scores equal to or
greater than 70 demonstrate clinically significant levels of problems. For the internalizing
and externalizing scales, scores from 60 to 63 reflect the borderline clinical range; scores
greater or equal to 64 are considered to be clinically significant levels of psychopathology
symptoms.
Children’s exposure to IPV—Children completed the Child Exposure to Domestic
Violence Scale (CEDV; Edleson, Shin, & Armendariz, 2008) to assess the severity of
children’s exposure to IPV. The CEDV measure consists of 6 subscales: (1) Violence, (2)
Exposure to Violence at Home, (3) Exposure to Violence in the Community, (4) Involvement
in Violence, (5) Risk Factors, and (6) Other Victimization. The 10-item “Home Exposure”
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subscale was used in the current study to assess children’s exposure to IPV in the home. The
CEDV asks children about different forms of IPV (e.g., violence involving weapons, injury
to maternal caregiver, physical violence, emotional abuse) to which they may have been
exposed and the severity of IPV exposure is indexed by summing the total number of items
the child endorsed. Total severity scores can range from 0 to 10. The CEDV Home Exposure
subscale includes one item about exposure to harm of animals by mothers’ partners; this
item was eliminated from the calculated total score due to differential item functioning
across the English and Spanish translation. Therefore, the possible range of CEDV severity
scores in the current study was 0 to 9. Internal consistency for the 9-item version was
sufficient (α = .80) and Rasch analysis confirmed the appropriateness of the 9-item version
as a unidimensional construct.

Author Manuscript

Demographic information—Child- and family-level demographic variables (i.e., child
gender and ethnicity, yearly household income, number of children in the household, and
maternal education level) were ascertained from a demographic survey completed by the
maternal caregiver. Race and ethnicity questions were asked separately and dummy variables
were created to compare White Latinos, Multi-ethnic/racial, and “Other” racial minority
children to White non-Latino children. Yearly household income (YHI) data were
restructured so that each one-unit increase in the variable reflected a $10,000 increase in
YHI. Maternal education data was also restructured so that every one-unit increase in the
variable reflected the successful completion of a grade level beyond elementary school
(grade 6=0).
Analytic Strategy

Author Manuscript
Author Manuscript

Pertaining to the first research question, a regression mixture model was used to identify the
optimal number of classes of participants, in which the relationships between independent
variables (IPV exposure, YHI, number of children in the household) and dependent variables
(PTS, internalizing, and externalizing problems) were different. Broadly speaking,
regression mixture models integrate the benefits of regression models and person-centered
analysis to identify differential associations between independent and dependent variables
across latent subgroups using one statistical analysis (Van Horn et al., 2009; Wedel &
DeSarbo, 1995). Given that this statistical strategy is considered to be fundamentally
exploratory, it was employed to examine whether a moderating factor reflecting differential
effects of risk and protective factors on PTS and psychopathology symptoms could be
identified in the current sample. Pearson’s correlations among the study variables are
provided in Table 1. The regression mixture analysis was conducted in Mplus 7.1 (Muthén
& Muthén, 2014). Models with one to four latent subgroups were tested. Residual variances
for the outcomes (i.e., PTS symptoms, internalizing and externalizing problems) were
allowed to be different for each class. Outcome means and the regression weights of the
three symptom measures with each family contextual factor (exposure to IPV, YHI, and
number of children in the household) were also allowed to differ between classes. To reduce
the chance that the results were due to local maxima (see Hipp & Bauer, 2006; Nylund,
Asparauhov, & Muthén, 2007), the number of random sets of starting values was increased
to 1,000, the number of iterations to 20, and the number of final-stage optimizations to 100
(Asparouhov & Muthén, 2012).
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Multiple fit indices were used to determine the best fitting model. Specifically, the Akaike
information criterion (AIC), Bayesian information criterion (BIC), and adjusted BIC were
examined. The best model was chosen by determining which model had the lowest values
for each criterion. The bootstrapped likelihood ratio test (BLRT) was also used to determine
the number of classes (Peel & McLachlan, 2000). The BLRT tests the null hypothesis that
the target model (e.g., 3 class model) fits no better than a model with one less class (e.g., 2
class model). The associated p-value for the BLRT denotes whether the solution with more
classes (p < .05) or less classes (p > .05) is a better fit. In addition to fit statistics, classspecific intercepts, residual variances, and regression coefficients were examined to interpret
each class (Van Horn et al., 2009). Classification certainty was also assessed using entropy
values. These values can range from 0 to 1, with higher scores representing greater
classification accuracy. It is important to note, however, that Van Horn et al. (2015) argue
that entropy should not be considered a class enumeration criterion when evaluating
regression mixtures.

Author Manuscript

Next, the second research question was addressed by examining the moderating effects of
child gender and ethnicity and maternal education. Specifically, gender and ethnicity were
entered into the regression mixture model along with maternal education level as predictors
of latent subgroup membership using multinomial regression.

Results
Research Question 1

Author Manuscript

The first research question examined whether or not severity of IPV exposure, YHI, and
number of children in the household were differentially related to PTS and psychopathology
symptoms for different children, as indicated by the presence of two or more latent classes
which differed in the effects of the predictors on the outcomes. Table 2 shows the fit indices
of each regression mixture solution with 1 through 4 classes. As hypothesized, results
indicated evidence of a moderating factor. Specifically, multiple fit indices (i.e., AIC, BIC,
adjusted BIC, and BLRT) suggested the three-class solution was the optimal number of
subgroups to represent children in the sample. Furthermore, the 3-class solution
demonstrated a high degree of class separation; entropy was .93 and the lowest class-specific
response probability was .95.

Author Manuscript

Next, classes were interpreted based on class-specific intercepts on the outcome variables,
residual variances, and regression coefficients. Class-specific intercepts are provided in
Table 3 and parameter estimates for the 3-class model are provided in Tables 4 and 5. As
shown in Table 3, Class 1 comprised the largest portion of the sample (approximately 66%;
n= 190) and was characterized by the lowest intercepts on all the outcome measures. This
suggests that these children had relatively adaptive adjustment in the context of violent
family environments. For this class, severity of exposure to IPV was significantly related to
higher externalizing problems (β = .20), but not PTS or internalizing symptoms. The number
of children in the household was only significantly related to lower levels of PTS symptoms
(β = −.11). YHI was not significantly associated with any of the outcome measures. Since
this group of children demonstrated relatively less psychopathological response to IPV
exposure and few family contextual variables accounted for a significant amount of variance
Child Abuse Negl. Author manuscript; available in PMC 2017 August 01.
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in PTS, internalizing, or externalizing symptoms, Class 1 was labeled as “Asymptomatic
with Low Sensitivity.”

Author Manuscript

Class 2 comprised approximately 24% (n= 69) of children and class-specific intercepts on
the outcome measures were high, in the clinical range for internalizing and externalizing
symptoms, and in the borderline clinical range for PTS symptoms. For this class, severity of
IPV exposure was significantly associated with higher PTS (β = .45) and internalizing
symptoms (β = .27), but not externalizing symptoms. The number of children in the
household was significantly related to lower levels of PTS (β = −.55) and internalizing
symptoms (β = −.37), but unrelated to externalizing symptoms. YHI was only significantly
associated with externalizing symptoms (β = −.37). This group was characterized by the
strongest relationship between number of children in the family and the PTS scores.
Moreover, it was the only group characterized by a statistically significant relationship
between the number of other children in the household and internalizing symptoms. To
reflect these relationships, this group was labeled “Maladjusted with Moderate Sensitivity.”
Taken together, the three family contextual variables accounted for approximately 45% of
the variance in children’s PTS symptoms (R2=.45, p<.001) and 21% of the variance in
children’s internalizing symptoms (R2=.21, p<.01).

Author Manuscript

Compared to the other subgroups, children in Class 3 (10%; n= 30) had the highest
intercepts on all three symptomology measures, indicating that in general, these children
were characterized by significant maladjustment. All intercepts were in the clinical range.
Notably, the intercept for PTS symptoms was nearly three standard deviations higher than
the intercept for Class 1. For this group of children, severity of IPV exposure was
significantly associated with higher levels of symptomology across all three domains (PTS:
β =.65; internalizing: β =.42; externalizing: β =.33), and the relationships between these
variables were the strongest for children in this class. In addition, YHI was significantly and
negatively associated with all outcome measures (PTS: β = −.62; internalizing: β = −.30;
externalizing: β = −.46). The relationship between YHI and outcomes was also strongest in
this class. For children in Class 3, the number of children in the household was only
significantly related to PTS symptoms, with the presence of more children being linked to
lower PTS symptomology (β = −.34). In light of these characteristics, this group was
labeled, “Highly Maladjustment with High Sensitivity.” Notably, the three family contextual
variables accounted for a significant amount of variance for the PTS (R2=.72, p<.001) and
externalizing symptoms (R2=.28, p<.01).
Research Question 2

Author Manuscript

Considering the high entropy of the three-class model in the context of the recommendations
provided by Park, Lord, and Hart (2010), it was reasonable to continue with the next step of
the analysis and use multinomial logistic regression to test the associations between gender,
ethnicity, and maternal education with class membership. Results are presented in Table 5.
Two covariates were significantly related to class membership: Latino ethnicity and maternal
education. Specifically, results indicated that Latino children were less likely to be in Class 2
(OR= .31) and Class 3 (OR= .17) than Class 1. Thus, children who were identified as Latino
were more likely to be in the Asymptomatic/ Low Sensitivity group than the Maladjustment/
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Moderate Sensitivity or Highly Maladjusted/High Sensitivity groups. In addition, children of
women with higher levels of education were more likely to be in the Maladjusted with
Moderate Sensitivity group (Class 2) than in the Asymptomatic/Low Sensitivity group
(Class 1, OR= 1.02). Notably, child gender was not related to differential effects of risk and
protective factors on children’s PTS and psychopathology symptoms.

Author Manuscript

Van Horn et al. (2009) argue that an important question in regression mixture models is how
much the interpretation of the classes changes when predictors are added. Specifically, Van
Horn et al. (2009) suggest that changes in the class-specific regression weights indicate that
model results are not robust. For the current study, the entropy increased from .93 in the
unconditional model to .95 after the covariates were added. This indicates that these
variables enhance the ability of the model to classify individuals; however this is only a
slight improvement given that the precision of classification was already high. Next, the
parameter estimates for each class were examined. Results indicated only a minor change in
the estimates with the addition of gender, ethnicity, and maternal education. First, the
relationship between severity of IPV exposure and the symptomology outcomes remained
consistent across all classes. However, the association between number of children in the
household and PTS symptoms changed slightly for Classes 1 and 3. Specifically, these
estimates retained the same direction and relative strength; however, the statistical
significance was reduced to the level of a trend (.10 > p>.05). Finally, the effect of YHI on
internalizing symptoms in Class 3 and externalizing symptoms in Class 2 retained the
direction of the effects; however, these estimates were no longer statistically significant.

Discussion
Author Manuscript
Author Manuscript

Increasingly, exposure of children to IPV is recognized as a form of child maltreatment
(Gilbert et al., 2009; MacMillen et al., 2013). Using the regression mixture model approach,
results of this study provide empirical support for differential effects of IPV exposure
severity and family environmental factors on children’s adjustment outcomes in the context
of IPV. Specifically, the present study demonstrated three major findings. First, this study
identified three distinct latent groups of children who differed in PTS symptoms and
internalizing and externalizing symptoms, and the relationships of those outcomes with
severity of IPV exposure, YHI, and the number of children in the household. They include
the asymptomatic with low sensitivity to environmental factors (Class 1), the maladjusted
with moderate sensitivity (Class 2) and the highly maladjusted with high sensitivity (Class
3). Second, compared to White non-Latino children, Latino children were significantly less
likely to be in the maladjusted (Class 2) and highly maladjusted (Class 3) classes. Finally,
children with high levels of maternal education were more likely to be in the maladjusted
with moderate sensitivity class (Class 2) than the asymptomatic with low sensitivity class
(Class 1).
The asymptomatic class with low sensitivity to environmental factors (Class 1; 66%)
included children whose symptomatology outcomes were generally not related to the family
contextual factors such as YHI and number of children in the household. However, there was
an association between IPV exposure severity and externalizing problems that remained
statistically significant after the differential effects predictors were added to the model. Next,
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for the maladjusted with moderate sensitivity class (Class 2; 24%), IPV exposure severity
was significantly related to increased levels of PTS symptoms and internalizing problems,
but not externalizing problems. Furthermore, the number of children in the household was
significantly and negatively related to both PTS symptoms and internalizing problems.
Finally, children in the highly maladjusted group with high environmental sensitivity (Class
3) had the most severe levels of adjustment problems. This group made up about 10% of the
sample and was distinguished by statistically significant relationships between IPV exposure
severity and YHI with all PTS and psychopathology symptoms. It is interesting to note that
the highly maladjustment group was distinguished by having the highest internalizing
problems intercept; however, the family contextual factors examined in the current study did
not explain a significant amount of variance in internalizing problem scores. Notably, the
effects of IPV exposure on the outcome measures were the most helpful variable in
describing and distinguishing between these classes. Taken as a whole, these results suggest
that IPV exposure severity and family context factors are more strongly associated to PTS
and psychopathology symptoms among the maladjusted groups (i.e., Class 2 and 3); YHI is
related to the adjustment outcomes only among maladjusted groups; and the number of kids
at home was consistently related to PTS symptoms across latent groups

Author Manuscript

Prior variable-centered research has demonstrated that some children have a more
internalizing trajectory following exposure to IPV and other children are characterized by a
more externalizing trajectory (Graham-Bermann & Levendosky, 2011). Furthermore, some
children demonstrate patterns of adjustment suggesting that they are resilient to the impact
of IPV, while others experience compromised functioning across multiple domains
(Graham-Bermann et al., 2009). The results of the present study lend support to these prior
findings and provide evidence in support of the hypothesis that groups of children can be
distinguished based on differential effects of IPV exposure severity on child outcomes.
Identification of the latent moderating factor provides a strong argument for the use of
person-centered methods in future research to examine psychosocial outcomes among
children exposed to family violence. Through the identification of latent groups, this study
was able to document a large portion of resilient children with low sensitivity to the impact
of IPV exposure severity and family context factors on psychopathology. In addition, two
smaller subgroups that were characterized by potentially internalizing vs. comorbid
psychosocial trajectories emerged from the analysis. Results surrounding the large
asymptomatic group should be interpreted with caution, however, as no strength-based
outcomes (e.g., competence, self-worth) were examined. Prior research (Graham-Bermman
et al., 2009) has suggested that such measures are important in distinguishing resilient
children from those with asymptomatic profiles of functioning.

Author Manuscript

Differential effects for YHI and number of children in the household were also identified.
While YHI was negatively correlated with all outcomes in the highly maladjusted with high
environmental sensitivity class and externalizing problems in the maladjusted with moderate
sensitivity class, there was no relationship between YHI and outcomes for the asymptomatic
with low sensitivity class. This finding suggests that YHI may serve as a buffering agent for
PTS and psychopathology symptoms particularly in maladjusted child victims of IPV.
Graham-Bermann et al. (2006) note that YHI may buffer the impact of IPV exposure on
children’s PTS symptoms by increasing vulnerable families’ access to other resources.
Child Abuse Negl. Author manuscript; available in PMC 2017 August 01.

McDonald et al.

Page 12

Author Manuscript

Results of the current study also demonstrated that the number of children in the household
was consistently negatively associated with PTS symptoms for each latent group and with
internalizing problems for the maladjusted with moderate sensitivity class. Carlson and
Corcoran (2001) suggest that as the number of children in households increases, mothers
may be less likely to be aware of their child’s psychosocial difficulties, possibly due to
compromised parenting resulting from increased stress and less financial stability. However,
our findings suggest that even among mothers who noted high levels of psychosocial
difficulties for their child, the number of siblings in the household was negatively associated
with trauma symptomology. Thus, as argued by several researchers, siblings may help to
augment socioemotional development and diffuse the effects of negative family factors
(Steelman, Powell, Werum, & Carter, 2002: Downey & Condron, 2004). Given that many
studies have also found that larger families with more children in the household are at
increased risk for violence and compromised child developmental outcomes (Hoffman et al.,
1994; Keenan et al., 2007; Trentacosta et al., 2008), more research is needed on the
influence of the number of children in the household as it pertains to children’s adjustment
in the context of IPV.

Author Manuscript
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After finding evidence for differential risk and protective effects, the present study examined
the effects of child gender, ethnicity, and maternal education on the class memberships.
Consistent with prior person-centered research, gender was not significantly related to
differential effects (e.g., Hughes & Luke, 1998; Lang & Stover, 2008). Regarding ethnicity,
only Latino ethnicity was related to class membership. Specifically, Latino children were
significantly less likely to be in the maladjusted and highly maladjusted groups. This finding
is not surprising given evidence that children from Latino families, even when faced with
cumulative risks such as low socioeconomic, low maternal education, and IPV, experience
fewer socioemotional and behavioral problems than their White European American peers
(Ansari & Winsler, 2012; Crosnoe, 2006; De Feyter & Winsler, 2009; McDonald et al., in
press). Lastly, our results also indicated that children with mothers who had higher levels of
education were more likely to be in the maladjusted/moderate sensitivity class than the
asymptomatic/low sensitivity group. Given that this class (Class 2) was distinguished by
moderate sensitivity to IPV for PTS and internalizing problems only, this result is somewhat
consistent with Hughes and Luke’s (1998) findings, which reported that children with
predominantly depressed patterns of adjustment had mothers who were more educated than
children with other patterns of adjustment. Since there are mixed findings with respect to the
effect of maternal education on child psychopathology in the context of IPV, future
longitudinal studies are warranted to explore how maternal education influences the onset
and course of child psychopathology trajectories among families exposed to IPV.

Author Manuscript

Limitations
A limitation of the current study concerns the size of the sample. Regression mixture
modeling is a large sample technique and there is conflicting evidence regarding the
implementation of this technique in small samples (i.e., N <300). Due to the restricted
sample size, only a small number of family context factors could be examined. Incorporation
of a great number of risk and protective factors would provide a more holistic ecological
model of differential effects among children exposed to family violence. For example,
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children’s exposure to additional traumatic events (e.g., physical abuse) beyond exposure to
IPV might have been influential. Similarly, a measure that weights different forms of IPV in
terms of their severity and duration would be an improvement, as the CEDV score used in
the present study relies on the number of items endorsed, valuing emotional abuse the same
as acts of severe physical violence. Furthermore, many families experiencing IPV do not
seek out community-based services and may not have pets living in the home, which were
the inclusion criteria for the present study. Therefore, results of this study may not
generalize to families in the larger community who are impacted by IPV or those without
pets. Moreover, due the sample composition and small proportion of children in Class 3,
many racial and ethnic differences could not be explored in a meaningful way. It is also
important to note that the large percentage of asymptomatic children could be attributed to
the fact that women who had more than one child in the 7 to 12 age range were able to select
which child participated in the study; mothers may have selected the child with the least
amount of behavioral challenges who was more likely to successfully complete the survey
materials. Another limitation concerns the use of cross-sectional data, which makes it
difficult to consider causal relationships between IPV exposure and psychopathological
symptoms. This study is also limited by the manner in which family income and the number
of children in the household were measured. Incorporation of a more dynamic measure of
socioeconomic status, such as a poverty ratio, may have provided better differentiation
between the classes. Furthermore, while the number of children in the household sheds some
light on the impact of family size on child outcomes in the context of IPV, examining the
quality of sibling relationships and/or the total number of people living in the household
would have provided knowledge with greater implications for practice and intervention
efforts. This study was also unable to collect data on maternal warmth and parenting due to
considerations related to survey length, participant burden, and response quality. These
parenting factors are important variables to consider when examining the impact of IPV on
children (Graham-Bermann et al., 2009) and may have assisted in distinguishing between
the differential effects classes. Finally, this study only examined constructs reflecting
psychopathology and did not incorporate other measures of resilient functioning such as
developmental competence.
Implications for research and practice

Author Manuscript

It is widely accepted that understanding patterns of risk and protection among children
exposed to family violence can help guide effective and tailored interventions. However, the
majority of analytic approaches employed in this area of study assume comparable effects of
contextual risk and protective factors for all children. Prior person-centered studies have
provided evidence of heterogeneity of outcomes among children exposed to IPV, and the
need to develop effective interventions that are designed to address specific patterns of
adjustment rather than the traditional “one-size-fits-all” approach (Graham-Bermann,
Miller-Graff, Howell & Grogan-Kaylor, 2015). Findings from the current study lend support
to this argument, and provide additional information suggesting that heterogeneity among
children exposed to IPV extends to differential effects of risk and protective factors as well.
Clearly, children in the Classes 2 and 3 are in need of services to address their adjustment
problems and high levels of psychopathology. Less clear are the needs of children in the
largest group (Class 1). While not all children exposed to IPV are in the clinical range of
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psychopathology, many in this group were not free of symptoms altogether, suggesting that
attention be paid to determining who among them might be most at-risk. The finding that
children in Class 1 who were exposed to more severe IPV had higher externalizing problems
implies the need for screening all children who have exposure to IPV to determine their
needs, even though they demonstrate few symptoms of psychopathology.

Author Manuscript

Through regression mixture models, differential effects can be found in an empirical
manner; however, Van Horn et al. (2009, 2015) warn that this approach is largely data
driven. Therefore, it is critical that the results of studies are replicated in other samples to
explore whether different samples yield different results. Given the limitation of the crosssectional design described above, future research should explore if there are latent subgroups
of children defined by differential effects of IPV on long-term outcomes. Differential effects
of exposure to direct forms of child abuse and neglect should also be explored,
independently and in combination with IPV exposure. Identifying predictors of differential
effects using longitudinal designs could identify important intervention targets that might
promote resilience across time.

Author Manuscript

As a whole, this study adds to the growing body of literature suggesting that intervention
efforts for children exposed to IPV must account for diverging trajectories of internalizingspecific, externalizing-specific, and co-morbid symptomology (Graham-Bermann et al.,
2009; Spilsbury et al., 2008). Additional studies incorporating larger, more diverse samples
are needed to examine individual differences in the effects of IPV exposure and related risk
and protective factors on child adjustment outcomes. Furthermore, it is essential that future
studies of differential effects incorporate variables that can be targeted by intervention and
prevention programs as this may help to bolster intervention efforts with families impacted
by IPV.
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−0.15

0.27**

R2=.21, p<.01

−2.03

−0.84

0.19

β

0.45**

p<.001

0.37

0.74

0.06

SE

R2=.45,

−0.96

0.16

B

Class 2 (24%)

0.01

p=.21

0.17

β

0.09

R2=.03, p=.34

0.08

IPV Exposure

Internalizing Problems

−0.33

No. Children in Family

0.15

0.02

SE

R2=.02,

0.02

0.02

B

YHI

IPV Exposure

PTS Symptoms

Variable

Class 1 (66%)
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0.07

1.02*

B

−0.06

1.00

−1.83

0.84

−0.34

White is the reference group; bold font indicates statistical significance.

a

p<0.001;

p<0.01;

***

**

p< 0.05;

*

[1.02–1.32]

[0.06–8.40]

[0.14–0.68]

0.31**
0.71

[0.56–2.80]

[0.81–2.65]

95% CI

1.25

0.81

OR

Note. OR = Odds ratio; CI= Confidence Interval;

Education Level
0.15

1.26

−0.34

Maternal Level Factor

Other

0.41

−1.19

Latino

0.41

0.30

SE

0.22

0.38

B

Multi-ethnic/racial

Race/Ethnicitya

Gender (female)

Child Level Factors

Variable

Model 1:
Class 2 vs. Class 1

0.10

1.37

0.85

0.63

0.49

SE

.94

2.80

0.17*

2.39

.72

OR

[0.77–1.15]

[.22–36.35]

[0.04–0.80]

[0.73–7.85]

[0.8–1.86]

95% CI

Model 2:
Class 3 vs. Class 1

Multinomial Logistic Regression Coefficients for Child Gender, Ethnicity, and Maternal Education on Class Membership
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